Abstract. In this paper, we present a study of the abundances of Si, Ca, Sc, Ti, V, Cr, Mn, Co, and Ni in a large set of stars known to harbor giant planets, as well as in a comparison sample of stars not known to have any planetary-mass companions. We have checked for possible chemical differences between planet hosts and field stars without known planets. Our results show that overall, and for a given value of [Fe/H], the abundance trends for the planet hosts are nearly indistinguishable from those of the field stars. In general, the trends show no discontinuities, and the abundance distributions of stars with giant planets are high [Fe/H] extensions to the curves traced by the field dwarfs without planets. The only elements that might present slight differences between the two groups of stars are V, Mn, and to a lesser extent Ti and Co. We also use the available data to describe galactic chemical evolution trends for the elements studied. When comparing the results with former studies, a few differences emerge for the high [Fe/H] tail of the distribution, a region that is sampled with unprecedented detail in our analysis.
Introduction
Stars with planetary companions have been shown to be, on average, considerably metal-rich when compared with stars in the solar neighborhood (e.g. Gonzalez 1997; Fuhrmann et al. 1997; Gonzalez 1998; Sadakane et al. 1999; Santos et al. 2000; Gonzalez et al. 2001; Santos et al. 2001 Santos et al. , 2003 . The most recent results suggest indeed that the efficiency of planetary formation seems to be strongly dependent on the metal content of the cloud that gave origin to the star and planetary system. Until now, however, most chemical studies of the planet hosts used iron as the reference element. The few systematic studies in the literature concerning other metals (Gonzalez 1997; Sadakane et al. 1999; Gonzalez & Laws 2000; Santos et al. 2000; Sadakane et al. 2001; Send offprint requests to: Nuno C. Santos, e-mail: Nuno.Santos@oal.ul.pt ⋆ Based on observations collected at the La Silla Observatory, ESO (Chile), with the CORALIE spectrograph at the 1.2-m Euler Swiss telescope and the FEROS spectrograph at the 1.52-m ESO telescope, with the VLT/UT2 Kueyen telescope (Paranal Observatory, ESO, Chile) using the UVES spectrograph (Observing run 67.C-0206, in service mode), with the TNG and William Herschel Telescopes, both operated at the island of La Palma, and with the ELODIE spectrograph at the 1.93-m telescope at the Observatoire de Haute Provence. 2001; Smith et al. 2001; Sadakane et al. 2002 ) revealed a few possible (but not clear) anomalies. The situation concerning the light elements (in particular Li and BeGarcía López & Perez de Taoro 1998; Deliyannis et al. 2000; Gonzalez & Laws 2000; Ryan 2000; Gonzalez et al. 2001; Israelian et al. 2001; Santos et al. 2002; Reddy et al. 2002; Israelian et al. 2003) is not very different; the debate is just beginning to heat up and many questions remain open.
In almost every case 1 , the authors have been constrained to compare the results for the star-with-planet samples with other studies in the literature concerning stars without known planetary companions. This might have introduced undesirable systematic errors, given that the different studies have not used the same set of spectral lines and model atmospheres to derive the stellar parameters and abundances. How important are the systematic differences between the various studies? And how can these differences lead to mistakes? A systematic comparison between two groups of stars (with and without planetary companions) is thus needed.
To try to fill (at least in part) this gap, we present in this paper a detailed and uniform study of the elements Si, Ca, Sc, Ti, V, Cr, Mn, Co, and Ni in a large sample of planet-host stars, and 2 A. Bodaghee et al.: Chemical abundances of planet-host stars in a "comparison" volume-limited sample of stars not known to have any planetary-mass companions. In Sect.2, we present our samples as well as the chemical analysis, and in Sect.3 we compare the abundances. The results seem to indicate that no clearly significant differences exist between the two groups of stars. In Sect.4, we use the current data to explore the galactic chemical evolution trends. Given the high metal content of many stars in our sample, we could access the high [Fe/H] tail of the distributions with unprecedented detail. We conclude in Sect.5.
Data, atmospheric parameters, and chemical analysis

The data
In a series of recent papers (Santos et al. 2000 (Santos et al. , 2001 (Santos et al. , 2003 , we have been gathering spectra for most of the planet-host stars known today. This data has been used to derive precise and uniform stellar parameters for the target stars, as well as accurate iron abundances. The results published to this point have been used to show that stars with planets are substantially metal-rich when compared with average field dwarfs. The current paper employs the same spectra and stellar parameters derived in these works. This allowed access to elemental abundances for 77 stars with low-mass companions (planetary or brown-dwarf candidates).
Spectra for the comparison sample used in this work were obtained with the main goal of deriving the metallicities for a large sample of stars in a limited volume around the Sun and not known to harbor any planetary-mass companions (Santos et al. 2001) . With the exception of HD 39091 (that was, in the meanwhile, found to have a brown-dwarf candidate companion - (Jones et al. 2002) ), the comparison sample used here consists of the remaining 42 objects in Table 1 of Santos et al. (2001) . This sample is indeed perfect and appropriate for the current work, as its stellar parameters and iron abundances have been derived using the same methods as those used for all the planet hosts analyzed in this paper.
We should caution that this comparison sample is built from a list of stars that are surveyed for planets, but for which none have yet been found. Of course, this does not mean that these stars do not have any planetary mass companions at all (they might have e.g. very low mass and/or long period planets which are more difficult to detect with radial-velocity surveys). However, the odds that planets similar to the ones found to date are present among these stars are not very high.
In the rest of the paper, all the stellar parameters and [Fe/H] values have been taken from the uniform studies of Santos et al. (2000 Santos et al. ( , 2001 Santos et al. ( , 2003 for both samples. For more details on the reduction and analysis we refer to these works.
Chemical Analysis
Abundances for all the elements studied here were derived in standard Local Thermodynamic Equilibrium (LTE) using a revised version of the code MOOG (Sneden 1973), and a grid of Kurucz (1993) ATLAS9 atmospheres. For each element, a set of (weak) lines was chosen from the literature, with wavelengths between about 5000 and 6800Å (the usual spectral domain of our data). Then, using the Kurucz Solar Atlas (Kurucz et al. 1984) , we verified each line to check for possible blends. Only isolated lines were taken; for these, the solar equivalent widths (EW) were measured. Using these measured EW values and a solar atmosphere with (T eff ,log g,ξ t )=(5770 K,4.44 dex,1.00 km s −1 ), we have derived log gf values for the individual lines from an inverted solar analysis (using the ewfind driver in MOOG). The solar abundances were taken from Anders & Grevesse (1989) . In order to do the subsequent chemical analysis for our targets in a Table 1 . For each line in our targets, the EW was measured using the IRAF 2 splot tool, and the abundances were computed using MOOG with the abfind driver. The average of the abundances for the lines of a given element was then considered. In Tables 3, 4 , 5, and 6 we summarize the derived abundances for all stars with and without planetary-mass companions. The uncertainties in the tables denote the rms around the mean. The number of lines used in each case is also noted.
We remark that in particular cases, some lines were eliminated from the analysis when the quality of the spectrum in the region of interest was not good enough to permit a reliable EW measurement (e.g. lower than usual S/N or the presence of cosmic-rays).
Uncertainties
Uncertainties can sway the abundances in various ways. For example, errors can affect individual lines with random errors in the EWs, oscillator strengths and damping constants. Systematic errors in the EWs can arise from unnoticed blends or a poor location of the continuum. These errors are hard to spot, but they are minimized thanks to the normally high quality of our data. Atmospheric parameter uncertainties should be the primary source of abundance error in a species with many lines, whereas inaccuracies in the EWs are eventually more important when only a few lines are available. Assuming perturbations of 0.10 dex in the overall metallicity (scaled with [Fe/H]) 3 , 0.15 dex in log g, 0.10 km s −1 in ξ t , and 50 K in effective temperatures (usual values for our sample), this leads to a total typical uncertainty of about 0.05 dex in the [X/H] abundance ratios (see Table 2 ) using the lines listed in Table 1 . Adding quadratically to the abundance dispersions for each element, we estimate that the errors in the abundances derived here are usually lower than 0.10 dex 4 . Non-LTE effects, that are not taken into account in our analysis, and the assumption of plane-parallel model atmospheres, are also sources of errors. These are discussed in more detail in the Appendix. Overall, these produce errors that are of the same order of magnitude (or lower) as the errors in the analysis, and are thus more or less negligible (see also discussions in e.g. Edvardsson et al. 1993; Feltzing & Gustafsson 1998; Thévenin & Idiart 1999) .
Comparing the samples
The major goal of this work is to check for any significant differences between the planet-host star sample and the sample of stars without any known giant planets, concerning metals other than iron. There are already a few studies in the literature on this subject. Santos et al. (2000) compared the abundances of planet hosts and non-hosts for several elements (including C and O), and found no statistically significant differences. Gonzalez & Laws (2000) and Gonzalez et al. (2001) have discussed some possible anomalies concerning Na, Mg and Al, in the sense that the [X/Fe] abundance ratios for the planethost stars seemed to be slightly lower than those found for Gonzalez et al. (2001) , they observed an enrichment of Mg in planet-host stars. On the other hand, Sadakane et al. (2002) found no special (general) trends concerning any of the elements discussed above. Finally, both Smith et al. (2001) and Sadakane et al. (2002) compared the condensation-temperature slopes (computed as the slope of the points in the T c vs. [X/H] plane) for stars with and without planets. They found no significant differences, although a few particular planet-host stars deviated from the main trend.
This confusing situation is due, in part, to the fact that all the studies until now have been based upon comparisons of non-uniform sets of data. Frequently, different line lists and model atmospheres were used in the chemical analysis for the two comparing samples. The data that we are presenting here gives us the possibility to solve this problem (at least for the elements studied). Let us then see what we find.
The [X/H] distributions
In Fig. 1 , we provide the distributions of the [X/H] for planet hosts and non-hosts. These histograms, which are similar to the ones presented for iron in Santos et al. (2003) , indicate that the excess metallicity observed for planet hosts is, as expected, clearly widespread, and is not unique to iron.
An interesting feature of these histograms is that they show that the star-with-planet sample is usually not symmetrical. As observed for iron (Santos et al. 2001 (Santos et al. , 2003 Reid 2002) , the distributions for the various elements (this is particularly evident for e.g. Ca, Ti and Cr) seem to be an increasing function of [X/H] up to a given value where the distribution falls abruptly; possible interpretations for this are discussed in e.g. Santos et al. (2001 Santos et al. ( , 2003 .
On the other hand, for a few elements (e.g. Co, and Mn), the star-with-planet distributions appear to be slightly bimodal. The significance and possible implications of this are not clear. It is difficult to conceive that some of the planet hosts had been enriched only in these particular elements (producing the bimodal distributions). If stellar "pollution" were involved, we would not expect large differences between all the elements studied here since their condensation temperatures are not very different (Wasson 1985) . This feature may be related to the lack of stars in our samples with [Fe/H] around +0.3.
In Table 7 , we list the average values of [X/H] for each element in the two distributions, as well as the rms dispersions and the difference between the average [X/H] for stars with and without planetary-mass companions. The differences vary from 0.13 (for Ti) to 0.30 (for Mn). Given the usually high dispersions around the mean values, these discrepancies are not very significant. In any case, they probably reflect the "normal" chemical evolution of the galaxy (see Sect.4). tinguishable from those of the field stars. The only conspicuous difference is the higher average iron content of the planet-host sample. The abundance distributions of stars with giant planets are high [Fe/H] extensions to the curves traced by the field dwarfs without planets (no discontinuity is seen), and in the regions of overlap, we do not find any clearly significant difference between samples. In Fig. 3 , we present the same kind of plots, but with binned average values. For both samples, the bins are centered at [Fe/H]=−0.4, −0.2, 0.0, 0.2, and 0.4 dex, and are 0.2 dex wide. These plots show that for most elements, the two groups of stars seem to behave in the same manner. Overall, V and Mn, and to a lesser extent Ti and Co, are alone in featuring somewhat distinguishing and systematic traits between the two samples. Field stars are consistently more abundant in vanadium than the planet hosts (up to 0.15 dex apart). Sadakane et al. (2002) proposed a similar overabundance for [Fe/H]≥0.0 dex, except that in their case, the planet-bearing stars were the ones that were vanadium-enriched. Strong star-to-star scatter per metallicity obscures vanadium trends and could be responsible for disagreements between the two groups (see also discussion in the next section). The same is true for Co. Manganese is somewhat more prevalent in the field sample but the fact that a maximum of three spectral lines are available casts some doubt on this assessment. As for Ti, the differences found are small. All these trends might be related to the NLTE effects described in the Appendix 5 . In any case, these dissimilarities are subtle, and may very well be negligible, but they are still intriguing enough to merit renewed tests using comparable techniques and parameters.
Comparing in the [X/Fe] vs. [Fe/H] plane
It is important to note that these possible differences, if confirmed, are probably not indicators of differential accretion of material by the star, for example, since the condensation temperatures of these elements are all in a short range of merely ∼300 K (e.g. Wasson 1985) (they are all refractory). The reason would then probably have to do with the source of the metals examined. Whether the general trends (see discussion in Sect.4) are so that planets might form more easily around stars with specific metallicity ratios is not excluded. Once again, this does not seem very likely given the nature of the elements analyzed here.
Unfortunately, this comparison is somewhat limited since the two stellar samples overlap in a small region of [Fe/H] . In particular, the (high-)metallicity region where most of the planet hosts are located does not contain many comparison stars. Thus, we can not completely exclude the existence of important differences for these objects.
Galactic trends
Although the main goal of this work is to compare the elemental distributions for stars with and without giant-planetary companions, a clear byproduct of this study is the chance to increase our knowledge of galactic chemical evolution trends. This is especially true for the high [Fe/H] region, for which the number of detailed studies is still limited.
In this section, we will therefore make a brief comparison of the results we have obtained with those presented in the major studies in the literature regarding this subject 6 . Given the 6 This comparison might be seen (also) as a test for the reliability of our analysis. small (and probably insignificant) differences argued above between planet hosts and non-hosts, we will consider our sample as a whole in the rest of the analysis. We will also keep the discussion brief, leaving the interpretation of the galactic chemical evolution to a future paper.
Of course, some of the trends discussed below (in particular for the more metal-rich stars) may eventually be seen as signatures of the presence of planets, since these stars are (in our sample) all planet hosts. For example, differences between the observed trends and those published in the literature could reflect the presence of planets, and would thus be of great importance. However, the trends are probably (and easily) best interpreted as simple byproducts of galactic evolution, and their relation to the presence of a planet are probably coincidental (besides the fact, of course, that these are the more globally metal-rich stars). Furthermore, given that there are no metalrich stars that lack planets in the current sample, it is not possible to compare the two groups of stars in these high-[Fe/H] regions of the plots 7 . Again, this means that we cannot exclude that the observed trends for the high-[Fe/H] stars are due to some kind of planetary induced chemical variation, or that the abundance ratios for these stars are themselves influencing the efficiency of planetary formation. 
Silicon
Calcium
For [Fe/H] lower than solar, the behavior of [Ca/Fe] is very similar to the one described above for Si. Contrary to this latter element, the [Ca/Fe] ratio seems to decrease almost continuously for the entire metallicity range studied in this paper (see (2002)), this latter downturn was not clearly visible in the data presented by these authors, probably because their data never ventured above ∼0.4 and 0.3 dex, respectively. This downturn was also seen in the data of Gonzalez et al. (2001) .
Once again, the dispersion of our abundance is very small (except for abundances around [Fe/H]=0.0-0.2 dex for which a few stragglers are present: HD 209100 with [Ca/Fe]=−0.20 and HD 216803 with [Ca/Fe]=−0.27 dex, both very cool dwarfs). This fact gives us confidence for the reliability of the trends discussed above. The scatter for these two objects was first explained by the existence of NLTE effects (see discussion in FG98). However, Thoren (2000) has shown that this was not the main reason for the observed discrepancy. Furthermore, Thoren & Feltzing (2000) demonstrated that the use of temperatures computed from a strict excitation equilibrium (as used here) eliminates most NLTE effects. As also discussed in the Appendix, there still seems to be a systematic decline of the [Ca/Fe] abundance ratios with decreasing temperature for the most metal-rich stars. We note, though, that this effect cannot be responsible for the downturn of [Ca/Fe] 
Titanium
Established by FG98, EAGLNT, and C00, [Ti/Fe] Fig. 2 ). Judging from Figs. 2 and 3, titanium drops until −0.2 < [Fe/H] < 0.0 dex and then settles. This supports C00 and is unlike the continuing downward trend proposed by EAGLNT.
The results of FG98, C00, EAGLNT, and Gonzalez et al. (2001) have all reproduced the pronounced scatter in titanium abundances seen here. The scatter can probably be attributed to NLTE effects over things like line-blending or real "physical" galactic evolution effects. As mentioned in the Appendix, there is a large dependence of the [Ti/Fe] as a function of T eff , which is likely behind the large scatter. Given that the stars with [Fe/H] below −0.2 are, in average, cooler (by about 200 K) than the rest of the sample 8 , it is possible that part (but very unlikely all) of the decreasing trend discussed above is due to NLTE effects.. 
Scandium
Vanadium
Despite the large scatter, the overall shape of the vanadium distribution resembles the functions for silicon and scandium: overabundance at the iron-poor end, (almost) flat at solar values, and a potential (but not clear) upturn for the most iron-rich stars. An overabundance of vanadium ([V/Fe] ∼ 0.2 dex for iron-poor stars) was not detected by either FG98 or C00 (although the latter's plots hint at some trend), who proposed instead that the [V/Fe] ratio followed iron for all metallicities. However, a look at Fig. 19 of FG98 suggests a slight upper trend for higher metallicities as observed here.
It is important to note that vanadium seems to suffer strongly from NLTE effects (see Appendix). For all metallicities, our analysis gives a decreasing [V/Fe] with increasing effective temperature trend. This is probably the reason for the large scatter seen in Fig. 2 . As discussed for Ti, NLTE effects might e.g. be responsible (in part) for the decreasing trend seen for lower metallicity stars (Fe/H]<−0.2).
Chromium
Figs. 2 and 3 illustrate that the [Cr/Fe] ratio stays fairly constant with increasing [Fe/H], as was found by FG98 and C00. For a given metallicity, chromium abundances have about half the star-to-star scatter encountered by C00. The authors noted that with a few weak lines at their disposal, any dependence relation was tentative, and that the source of the scatter in [Cr/Fe] could not be readily ascribed to either systematic errors or cosmic effects. The C00 chromium distribution flirted with solar values whereas the stars in the current survey have about 0.05 dex less chromium than the Sun. Although this shift is close to the established error, it might conceal an underestimation if we suppose that the abundances of solar-type stars should reflect solar values. Nevertheless, even if this indicates a systematic error, the trends discussed should not be affected. As noted by FG98, the flatness is well explained by the balance between the different types of sources for Fe and Cr (Timmes et al. 1995) . 
Manganese
Cobalt
Hampered by a low number of measurable lines and possible strong NLTE effects (see Appendix), cobalt abundances possess substantial star-to-star scatter, but the distribution appears to veer upwards for iron-rich stars, a result similar to the one found by both FG98 and Sadakane et al. (2002) 
Nickel
Echoing the results of FG98 and C00, nickel abundances follow iron with low interstellar scatter per metallicity (Fig. 2) . The shape of the [Ni/Fe] distribution exhibits a slight decreasing trend (but probably a plateau) for −0.6 < [Fe/H] < 0.0 dex, and then an upturn. This upturn was also visible in the data of FG98, and was discussed by C00. Furthermore, EAGLNT showed that their constant trend of [Ni/Fe] = 0.0 became disrupted and overabundance ensued once the stars passed the solar metallicity.
It should be noted that the nickel abundances derived here are somewhat lower than the values offered by the other authors. The reason for this might have to do with the determination of the log gf values. However, as already noted above, the general trends should not perish from any systematic errors. A similar result might indeed be found in the study of FG98.
Concluding Remarks
In this paper, we have derived precise and uniform abundances for nine different elements (other than iron) for a large sample of planet-host stars, as well as in a comparison sample of stars without any discovered planetary-mass companions. The results were used to compare the two samples and to look for possible differences eventually connected to the presence of planets. The data was also used to explore galactic chemical evolution trends.
Overall, we found that no significant differences were present between stars with and without planetary companions, at least in the metallicity region where the two samples overlap. The only elements showing potential trends were V, Mn, and to a lesser extent Ti and Co. However, in no case were the differences clear. These might be related e.g. to NLTE effectssee Appendix A.
Furthermore, the available data gave us the possibility to investigate galactic chemical evolution trends for metal-rich stars with unprecedented detail. The results revealed some interesting (and previously unnoticed) behavior concerning the metalrich tail of the distributions (particularly for Si, Ca, and possibly Sc, and V).
The study of metal abundances in planet-host stars has already helped to clarify the formation processes of giant planets. For example, they have shown that the efficiency of planetary formation is a strong function of the metallicity (e.g. Santos et al. 2001 ). More details are likely to emerge as new planets are found. The continuing study of the abundances in planet hosts might indeed be a source of many more compelling results. The determination of the abundances of volatile elements, for example, will give us the chance to discuss the relative importance of differential accretion (e.g. Gonzalez 1997; Smith et al. 2001; Sadakane et al. 2002) in planet-host stars. Further interesting results might be derived from the study of specific elemental abundance ratios like [C/O] (e.g. Gaidos 2000) . On the other hand, some clues might come from the study of the sources of the elements present in planet-harboring stars. At present, we are working to extend the current study to other elements, as well as to increase the number of stars in the current samples. Soon we hope to be able to answer many of the questions that were raised here.
Appendix A: Possible NLTE effects
In this article, all the elemental abundances are derived assuming LTE. However, the dominance of this regime is questionable in solar atmospheres. The assumption of LTE and a planeparallel, homogeneous model atmosphere can introduce systematic errors, and change the slope of elemental abundance ratios [X/H] versus [Fe/H] (e.g. Edvardsson et al. 1993 ). Planeparallel atmospheres can lead to too little adiabatic cooling and too much radiative heating (e.g. Chen et al. 2000) .
If, for metal-poor stars, the NLTE effects have been shown to be important (e.g. Edvardsson et al. 1993) , they are usually not very strong for their metal-rich counterparts (Edvardsson et al. 1993) , and NLTE corrections are frequently of the same order of magnitude (or lower) as the errors in the analysis. Thévenin & Idiart (1999) have shown, for example, that the NLTE effects on iron abundances for metal-rich dwarfs are very small.
However, and at least for a few elements, the NLTE corrections seem to be quite strong. For example, Feltzing & Gustafsson (1998) noticed that cool, metal-rich stars show up as underabundant in calcium, an effect attributed to NLTE effects, as previously discussed in Drake (1991) . In this case, at least part of the errors were later shown to be due to wrongly-calculated damping parameters (Thoren 2000). But similar behavior was found by Feltzing & Gustafsson (1998) for nickel, and other elements studied by these authors also showed odd abundances.
In a recent paper, Thoren & Feltzing (2000) showed that the use of a strict excitation equilibrium eliminates (at least in part) this problem. Following this result, and since this is the method that we have used to estimate the effective temperatures for our program stars in Santos et al. (2000, 2001, 2003) , we should expect our parameters to be reasonably free from NLTE effects (i.e. NLTE corrections should not be very strong). In Fig.A.1 , we plot the abundance ratios [X/Fe] for the nine elements studied in this paper against T eff 9 . In these plots, the stars are separated into two groups of metallicity: objects with [Fe/H] lower than solar (circles) and above solar (disks). For each group, a least-squares fit was done. The slopes are listed in Table A.1. . 2000) ) do not seem to suffer from "important" NLTE effects.
As we can see from these plots, a few elements have considerable dependence of the derived abundances on the effective temperature. If for Si, Sc, Cr, Ni, and Ca the effects seem to be very small, for V, Ti and Co the difference between the K and Fdwarfs in our sample are of the order of 0.2 to 0.3 dex. The situation for Mn is intermediate. Furthermore, for a few species we find relevant distinctions between the slopes for iron-rich and iron-poor stars, namely for Ca and Ti. For the former of these two elements, only the metal-rich dwarfs seem to be affected by a dependence on T eff , whereas for Ti, the effect seems to be much stronger for the most metal-poor objects. We note that the sensitivity of the Ti I lines to NLTE effects has already been discussed (e.g. Brown et al. 1983) . A test with Ti II lines has shown that the abundances obtained from these present a much smaller dispersion; the use of Ti II might indeed be preferable (Shchukina 2002, personal communication) . In fact, since Ti II abundances are barely sensitive to T eff (Santos et al. 2000) , it is normal that no relation between [Ti II/Fe] and temperature is present.
The trends observed for V, Ti, Co, and Mn are reasons behind the large dispersions observed in the plots of Fig. 2 . We note that for most of the remaining elements the scatter is very small (except perhaps for Sc, for which the cause may lie in the low number of spectral lines used).
Although we do not pretend to explain the causes for the observed trends here, it is important to note them for future studies. In particular, for the elements that seem to suffer more from these kind of effects, a precise and reliable comparison between planetary hosts and non-host probably needs the use of NLTE analysis. Santos et al. 2001 Santos et al. , 2003 and abundances derived for Si, Ca, Sc, and Ti for the stars with giant planets studied in this paper. All the abundances are expressed as [X/H]=log N (X)/N (H)+12. The number of spectral lines used is given by n, while σ denotes the rms around the average. 
